

























太 陽 系 形 成 史
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Origin of Solar System
INABA Satoshi?YAMADA Kou?UJIIE Yasutaka?
NOUDA Akiyoshi?YAMAGUCHI Yoshimitsu?YUN Young Seok?
Abstract
 We review recent theoretical works that investigate the origin of our solar system. Observations of extrasolar planetary 
systems suggest that planetary systems are common in the universe. Collapse of a dense molecular cloud into a protosun ac-
companies a protoplanetary disk. Solid particles are distributed entirely in the disk, making the disk opaque and cold. Ice can exist 
even in the Earth?s orbit in the disk, increasing the density of solid particles. Solid particles settle toward the midplane of the disk 
and form a layer with the high density of the solid particles. If the self-gravity of the solid particles exceeds the tidal force due to 
the protosun, the solid particles aggregate to become km-scale planetesimals. Protoplanets are formed by coalescences of a number 
of planetesimals. In the region of jovian planets, protoplanets with ?? Earth masses acquire large amount of gas and become 
jovian planets. By comparing the present core masses of Jupiter and Saturn, the validity of the model is examined. In the region 
of terrestrial planets, protoplanets with Mars mass continue to collide with other protoplanets and grow to terrestrial planets. At 
the final stage of the formation of the Earth, a Mars size protoplanet collides with a protoplanet with the nearly Earth mass. The 
collision is so energetic that the small protoplanets are completely disrupted, which produces a debris disk surrounding the proto-
Earth. The accumulation of the debris leads to the formation of the moon. The moon moves away from the Earth by the tidal 
interaction with the Earth. In order to explain the present relative ratios of amino acids in protein, the primordial Earth where 
first organic compounds were synthesized seems to be reducing environment. 
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